













































































NOTES

EXPERIMENTAL OPERATION OF A GAS MASER ABOARD AN
ARTIFICIAL EARTH SATELLITE

A maser oscillator (Fig. 1), used as a frequency standard aboard
a satellite, is discussed. The oscillator's frequency stability was
measured by means of a system of two-way radio communication with
the satellite.

Fig, 1. Satellite-borne
maser oscillator
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1 he oscillator, which operated on two

- pposing beaims ol
ammonia N* "H, ol

1les, generated oscillations with a frequency
f 29 A7 N\ n ar 11 . r ne ~ \ 1 }

of 23,870 MHz on an inversion spectral line with quantum numbers
J 3, K

made ol superinvar and the temperature was thermostatically

f’
trolled with an accuracy of

The oscillator's 10-cm-long resonance cavity was

con-
petter than 0. 01°C., Sorting of ammonia
molecules, with respect to energy levels, was done by six-pole elec-
trostatic capacitors consisting of radially arranged plates between
which a stabilized voltage of 7500 v was applied. The molecular beam
source, which had the shape of a cylinder 3 mm in diameter and 3 mn
long, consisted of approximately 3000 thin channels parallel to the
axis of the cylinder,

The ammonia consumption during continuous operation of the
oscillator was 0.5—0.75 g daily. This amount was supplied through
a porous ceramic orifice which insured the required molecular beam
intensity. Liquid ammonia reserves, permitting continuous operation
of the oscillator for four months, were placed in a titanium container
under a pressure of ~20 atm (Fig. 2). The lowering of pressure, up

Fig. 2. Liquid ammonia
container with thermostat,
orifice, and remotely con=-
trolled valve

to ~1 mm Hg, was accomplished by means of the same ceramic ori-
fice., The oscillator weighed 2. 2 kg; the ammonia container, together
with the orifice and the thermostat, weighed about 2. 5 kg.
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in free flight. Two series of experiments are described: the first
was designed for the accurate determination of aerodynamic coeffi-
cients of models in free flight, while the second was conducted to ob-
tain recordings of flow spectra from which the location and shape of
shock waves and other flow parameters can be deduced. The accuracy
attained in drag coefficient measurements is of the order of 1%, and
that of shock standoff distance, 5%. Several articles presented by

;. 1. Mishin, a leading specialist in ballistic research, and his co-
workers are concerned with ballistic ranges, their instrumentation,
and various techniques need for aerophysical investigation of super-
conic gas flows past hodies of various shapes in free flight.

An approximate procedure for computing the velocity of a model
~ccelerated by a light-gas gun and the results of a theoretical calcula-
‘icn of 1t main characteristics are presented by S. N, Palkin and
© . 1. Reznikov. The parameters of a given light-gas gun using hydro-
zen and helium are deiermined as an illustrative example. The rela-

ive merits of aydrogen and helium as driving gases are discussed.

I'he articles presented by V. G. Maslennikov are primarily
concerned with the investigations of the position and shape of shock
waves produced by the motion of bodies of various shapes at super-
conic velocities (up to 2 km/sec) in gases with different intramolecu-
lar structure and with real gas effects taken into account. One of the
articles describes a high-speed spark photography system with a rate
of up to 40, 000 frames per second.

Well-produced by Sovie* standards, the book contains 279 illus-
trations: each article has an abundance of figures and diagrams and
many have oscillogram recordings.
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